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Catastrophic expenditure to pay for surgery worldwide: 
a modelling study
Mark G Shrime, Anna J Dare, Blake C Alkire, Kathleen O’Neill, John G Meara
Summary
Background Approximately 150 million individuals worldwide face catastrophic expenditure each year from medical 
costs alone, and the non-medical costs of accessing care increase that number. The proportion of this expenditure 
related to surgery is unknown. Because the World Bank has proposed elimination of medical impoverishment by 
2030, the eﬀ ect of surgical conditions on ﬁ nancial catastrophe should be quantiﬁ ed so that any ﬁ nancial risk protection 
mechanisms can appropriately incorporate surgery.
Methods To estimate the global incidence of catastrophic expenditure due to surgery, we built a stochastic model. The 
income distribution of each country, the probability of requiring surgery, and the medical and non-medical costs 
faced for surgery were incorporated. Sensitivity analyses were run to test the robustness of the model.
Findings 3·7 billion people (posterior credible interval 3·2–4·2 billion) risk catastrophic expenditure if they need 
surgery. Each year, 81·3 million people (80·8–81·7 million) worldwide are driven to ﬁ nancial catastrophe—32·8 million 
(32·4–33·1 million) from the costs of surgery alone and 48·5 million (47·7–49·3) from associated non-medical costs. 
The burden of catastrophic expenditure is highest in countries of low and middle income; within any country, it falls 
on the poor. Estimates were sensitive to the deﬁ nition of catastrophic expenditure and the costs of care. The inequitable 
burden distribution was robust to model assumptions.
Interpretation Half the global population is at risk of ﬁ nancial catastrophe from surgery. Each year, surgical conditions 
cause 81 million individuals to face catastrophic expenditure, of which less than half is attributable to medical costs. 
These ﬁ ndings highlight the need for ﬁ nancial risk protection for surgery in health-system design.
Funding MGS received partial funding from NIH/NCI R25CA92203.
Copyright © Shrime et al. Open Access article distributed under the terms of CC BY-NC-ND.
Introduction
Access to health care is not always free, and its use 
commonly carries a risk of impoverishment. In many 
parts of the world, out-of-pocket payments for health care 
remain the predominant form of health ﬁ nancing.1 
About 150 million cases of catastrophic expenditure—
deﬁ ned as an expenditure of more than 40% of non-food 
household expenditure2 or 10% of overall household 
expenditure3—occur each year as a result of accessing 
care.2 Little is known, however, about the magnitude of 
catastrophic expenditure attributable to various parts of 
the health system—both worldwide and in countries at 
diﬀ ering stages of development. In particular, the 
contribution of surgical care to catastrophic health 
expenditure has not previously been estimated.
Access to surgery is increasingly recognised as a crucial 
component of a functioning health system for countries at 
all stages of development.4 About 30% of the global burden 
of disease is surgical,5 and the delivery of basic, life-saving 
surgical care is highly cost-eﬀ ective in both high-income 
countries and those of low and middle income.6 However, 
cost-eﬀ ectiveness at the population level does not 
necessarily translate into aﬀ ordability for an individual 
patient. In the absence of ﬁ nancial risk protection 
measures, accessing surgery can be catastrophically 
expensive for patients. Because common eﬀ ectiveness 
measures (such as quality-adjusted or disability-adjusted 
life years) do not explicitly capture the potentially 
impoverishing eﬀ ects of care, these ﬁ nancial eﬀ ects on 
individuals have tended to be overlooked. The need for 
surgical care can be time-critical, unpredictable, and 
resource-intensive, so surgery is diﬃ  cult to plan or save 
for. In addition, treatment seeking is more impoverishing 
for surgical conditions than for other conditions.7
As well as the ﬁ nancial burden of paying for surgical 
services, individuals face the costs of getting to care. 
These non-medical costs of transportation, food, and 
lodging8 are substantial and can themselves drive patients 
into poverty.9 The high costs associated with accessing 
surgical care not only increase the chance of catastrophic 
health expenditure, but can also act to prevent health-
seeking behaviour, especially among the poor.10
Protection of households against catastrophic health 
expenditure has emerged as a leading policy goal for 
global health. The WHO,11 the World Bank,12 and the 
UN13 have lately renewed calls for the introduction of 
universal health coverage and the assurance of ﬁ nancial 
risk protection against the costs of illness. The World 
Bank stated that, “By 2030, no one should fall into 
poverty because of out-of-pocket health care expenses.” 14 
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A greater understanding of the ﬁ nancial catastrophe 
attributable to various health interventions, including 
surgical care, has therefore become necessary to inform 
policy. Our aim was to estimate the number of patients 
worldwide who experience catastrophic expenditure 
each year from accessing surgery. We also investigated 
how rates of catastrophic expenditure from surgery 
change according to national development status and 
individual wealth quintile. We postulated that a large 
portion of worldwide ﬁ nancial catastrophe caused by 
medical care would be attributable to surgery, and that 
this burden would fall most heavily on the poor.
Methods
Model construction
Several thresholds have been proposed for catastrophic 
expenditure. Here, we chose to use a threshold of 10% of 
overall household expenditure,15 which we explored in 
sensitivity analyses.
An individual faces catastrophic expenditure when the 
out-of-pocket costs faced to access care are greater than 
this threshold. That is:
where c is the total cost of a service, OOP the out-of-
pocket proportion of that cost, y household expenditure 
before care was sought, and t the threshold, expressed as 
a proportion of household expenditure, at which 
catastrophic expenditure is said to have occurred. For 
example, an individual whose expenditure before health 
care was sought was $1000 would face catastrophic 
expenditure if he or she had to pay more than $100 for 
health care.
The methodology behind the application of the 
equation to the world population is given in detail in the 
appendix. Brieﬂ y, the income distribution of a country’s 
population was modelled, and the proportion of the 
population undergoing surgery estimated, by wealth 
quintile, from published data (see data sources, below, 
and appendix p 2–6). For individuals who need surgical 
services, an out-of-pocket cost was assessed. If that 
amount was greater than 10% of their preceding income, 
they were counted as having experienced catastrophic 
expenditure. This calculation was repeated across all 
countries to obtain a global estimate. To estimate the 
number of individuals at risk of catastrophic expenditure, 
the same calculation was repeated, with the probability of 
getting surgery factored out.
Data sources
World Bank data were used for each of the necessary 
variables in 199 countries. Household expenditure was 
used where available.16 If it was not available, gross 
domestic product (GDP) per person17 was used as a proxy. 
WHO-CHOICE estimates for the unit cost of a caesarean 
section were taken to represent costs of surgery,18 an 
assumption that was tested in sensitivity analyses. 
According to WHO, this cost includes “initiation of 
labour at referral level, diagnosis of obstructed labour and 
referral, devices and medicines associated with caesarean 
delivery, operative facility time, medical human resources 
time, management of shock including hysterectomy and 
blood transfusion (assumed for 1% of procedures), 
postoperative hospital stay for stabilisation, programme 
administration, training, and the corresponding oﬃ  ce 
space, electricity, and other services, as well as various 
standard consumables and equipment”.18 In probabilistic 
sensitivity analysis, a multiplier was applied to this cost. 
The reported cost for one country (Iceland) was a 
signiﬁ cant outlier. Its cost was taken as the result of a 
linear regression on its GDP per head.
Out-of-pocket expenditure was calculated as a pro-
portion of total health expenditure.19 The model was run 
with and without the inclusion of non-medical costs 
faced by patients when accessing surgical services (eg, 
transportation, lodging, food). When these costs were 
included, we used a conservative estimate consistent 
with estimates from Ethiopia,20 Bangladesh,7,21–23 India,24–29 
and Vietnam;30 speciﬁ cally, the non-medical costs were 
constructed as a multiplier to direct medical costs on the 
basis of these data, with the introduction of error from 
the varied estimates. This approach was examined in 
detail in sensitivity analyses, below. All costs, expenditure, 
and income estimates were adjusted to 2007 international 
dollars, by use of UN purchasing power parity conversion 
factors and World Bank GDP deﬂ ators, as previously 
described.31 2007 was chosen because it was the year for 
which the most robust primary data were available.
The probability of accessing surgery was taken from 
previously published estimates.32 For countries in which 
estimates of cases per population were not available, 
regional estimates for countries with similar overall 
health-care expenditure per head were used instead. 
Similarly, when Gini indices for individual countries 
were not available, regional indices were used.33 The 
See Online for appendix
Cases of catastrophic expenditure 
(95% PCI)
Base case (without non-medical costs) 32 768 603 (32 447 074–33 090 131)
Base case (including non-medical costs) 81 262 319 (80 793 101–81 731 536)
Increasing non-medical costs 145 395 830 (144 777 380–146 014 280)
Lowered threshold for catastrophic expenditure (without 
non-medical costs)
63 268 868 (61 608 121–64 929 614)
Lowered threshold for catastrophic expenditure (including 
non-medical costs)
119 781 104 (117 504 932–122 057 276)
Average cost of surgery halved (without non-medical costs) 7 692 269 (7 255 498–8 129 041)
Average cost of surgery halved (with non-medical costs) 28 034 971 (27 127 473–28 942 470)
Average cost of surgery doubled (without non-medical costs) 79 232 250 (77 546 379–80 918 122)
Average cost of surgery doubled (with non-medical costs) 135 634 968 (133 213 154–138 056 782)
PCI=posterior credible interval.
Table: Cases of catastrophic expenditure per year, by assumption
OOP × c ≥ ty
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probability of surgery was broken down by quintiles as 
follows: access to caesarean section was calculated for 
Ethiopia, India, and Bangladesh from their respective 
Demographic and Health Surveys.34–36 Access by quintile 
was compared with mean access, and the average 
proportion of access faced by people in each quintile was 
then taken as an access multiplier for the model as a 
whole. The assessment of the gradient was limited by the 
data available and is discussed below.
The following countries did not have suﬃ  cient data 
available: the Cook Islands, North Korea, Nauru, Niue, 
Puerto Rico, Somalia, South Sudan, and Taiwan. Data 
were missing for these countries from both the World 
Bank economic and population indicators and from 
estimates of surgical delivery. The combined population 
of these countries represents only 1·03% of the overall 
global population; we therefore made an assumption of 
random missingness, and the results from the remaining 
countries were scaled up linearly to encompass the 
world’s population.
Scenario and sensitivity analyses
Sensitivity analyses were done to test the robustness of 
our results. Because the cost of surgery is a driver of the 
model, as seen in the equation, and because the cost of a 
caesarean section could under-represent the cost of 
surgery overall,37 we ran a sensitivity analysis on the 
average cost of an operation. We ran a similar sensitivity 
analysis on the average non-medical costs faced by 
patients, with both high and low estimates from the 
sources listed above. WHO and the World Bank have 
lately redeﬁ ned catastrophic expenditure as any spending 
that is more than 25% of post-subsistence expenditure.38 
With application of the linear transformation that 
previously converted thresholds based on post-
subsistence expenditure to thresholds based on total 
expenditure, this new deﬁ nition translates to 6·25% of 
overall expenditure. We did a sensitivity analysis with 
this value as the cut-oﬀ . Finally, the World Bank estimates 
of out-of-pocket expenditure diﬀ er from estimates 
published directly from examination of national health 
accounts.39 We substituted the latter estimates where 
available in a fourth sensitivity analysis.
First-order heterogeneity was modelled by use of 
Monte Carlo simulations at each of the probability nodes. 
Second-order uncertainty was incorporated by drawing 
from probability distributions around c × OOP, the 
surgical cost scaling factor, and the proportion of the 
population accessing surgical care (appendix p 7).
200 parameter sets were drawn from each distribution; 
1000 iterations of each parameter set were run, over all 
199 countries, and for each of the three model versions. 
The mean and 95% posterior credible intervals (PCI) are 
reported for overall numbers of cases of catastrophic 
expenditure and for cases per million in the population.
Model construction and data analysis were performed 
in Microsoft Excel 2011 and R version 3.0.2 (www.
rproject.org).
Role of the funding source
This study had no direct funding. No entity besides the 
authors had a role in any part of this study, including 
Figure 1: Risk of catastrophic expenditure if surgical care is necessary
Red=high risk. Yellow=low risk. A risk of catastrophic expenditure of 0·5 means that, conditional on needing surgery, an individual has a 50% chance of going into 
ﬁ nancial catastrophe were he or she to get that surgery.
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conception and design, data acquisition, data analysis, 
report preparation, revision, or the decision to submit for 
publication. All authors had access to the data in the study.
Results
Globally, an estimated 32·8 million (95% PCI 
32·4–33·1 million) cases of catastrophic expenditure 
occur each year as a result of patients accessing surgical 
services (table) Roughly 3·7 billion individuals 
(3·2–4·2 billion) are at risk of ﬁ nancial catastrophe 
should they need surgical care. Most of these people live 
in sub-Saharan Africa, and south and southeast Asia 
(ﬁ gure 1).
Catastrophic expenditure to pay medical costs falls 
primarily on the poor, with diﬀ erences by region. 
Worldwide, about 6·1% (5·2–7·0) of the poorest patients 
who undergo surgery face catastrophic expenditure, 
whereas less than 0·10% (0·01–0·19) of the richest do. In 
low-income countries, this gradient is nearly ﬂ at, but in 
upper-middle and high-income countries, nearly all 
catastrophic expenditure falls on the poor (ﬁ gure 2).
When the multisectoral nature of health seeking was 
examined, the estimates of catastrophic expenditure 
increased greatly. Direct non-medical costs to patients 
(transportation, lodging, food, and informal payments) 
produced an additional 48·5 million cases of catastrophic 
expenditure (47·7–49·3), leading to a total estimate of 
81·3 million cases (80·8–81·7 million). When these costs 
were counted in the model, the gradient among wealth 
quintiles ﬂ attened somewhat. Globally, risk of 
catastrophic expenditure increased, more in the richer 
than in the poorer quintiles (ﬁ gure 2).
Previous estimates of catastrophic expenditure have 
used the threshold used in our base case analysis. 
Newer thresholds have, however, been proposed. When 
we lowered the threshold for counting a case of 
catastrophic expenditure to 6·25%, the estimated 
number of cases of catastrophic expenditure predictably 
increased. At this threshold, 63·3 million 
(61·6–64·9 million) cases of catastrophic expenditure 
were predicted as a result of medical costs alone, and 
119·8 million (117·5–122·1 million) cases were predicted 
as a result of medical and non-medical costs together.
When we halved the average cost of surgery, the number 
of cases of catastrophic expenditure fell to 7·7 million 
(7·3–8·1 million) for direct medical costs only and 
28·0 million (27·1–28·9 million) for medical and non-
medical costs together. When the cost of an average surgical 
procedure was estimated to be double that of a caesarean 
section, the estimate of cases of catastrophic expenditure 
increased to 79·2 million (77·5–80·9 million) for direct 
medical costs and 135·6 million (133·2–138·1 million) for 
medical and non-medical costs together.
Our estimates were sensitive to assumptions around 
the magnitude of direct non-medical costs, but only 
moderately. An increase of six times in these costs 
increased the estimate of total cases of catastrophic 
expenditure by only four times. The higher the estimate 
of non-medical costs, the more catastrophic expenditure 
people in the richer quintiles faced.
Our results were robust to the source of out-of-pocket 
proportion estimates. Use of estimates directly from 
national health accounts39 did not change our estimates 
signiﬁ cantly.
Discussion
Globally, 3·7 million people are at risk of ﬁ nancial 
catastrophe should they need surgery, and 33 million 
face catastrophic expenditure each year accessing and 
paying for surgical care. This number represents about 
Figure 2: Catastrophic expenditure by wealth quintile and national income group, conditional on seeking surgery
Poorest Poor Middle Rich Richest
Poorest Poor Middle Rich Richest
0
2
4
8
12
16
6
10
14
20
D E
18
Pr
op
or
tio
n 
of
 ca
ta
st
ro
ph
ic 
ex
pe
nd
itu
re
 (%
)
Wealth quintile
Poorest Poor Middle Rich Richest
Wealth quintile
Wealth quintile
0
2
4
8
12
16
6
10
14
20
B C
Upper–middle-income countries High-income countries
Low-income countries Low–middle-income countries
18
Pr
op
or
tio
n 
of
 ca
ta
st
ro
ph
ic 
ex
pe
nd
itu
re
 (%
)
0
9
8
6
5
4
3
2
1
A World
7
Pr
op
or
tio
n 
of
 su
rg
ica
l p
at
ie
nt
s f
ac
in
g
ca
ta
st
ro
ph
ic 
ex
pe
nd
itr
ur
e 
(%
)
Without non-medical costs
With non-medical costs
Articles
S42 www.thelancet.com/lancetgh   Vol 3 (S2)   April 2015
22% of the 150 million individuals who face catastrophic 
expenditure accessing the health system each year,2 
commensurate with the proportion of global disease 
burden that is surgical.5 Financial catastrophe aﬀ ects 
individuals in countries of low and middle income most 
severely; within any one country, the poorest people fare 
the worst.
Access to health care involves more than simply paying 
for services. Non-medical costs, such as transportation, 
lodging, and food, can contribute substantially to 
catastrophic expenditure.20 These costs, however, are not 
included in many estimates of out-of-pocket ﬁ nancial 
expenditures.2 When these costs were accounted for in 
our model, an additional 48·5 million cases of 
catastrophic expenditure were predicted, leading to an 
overall estimate of 81 million annual cases of catastrophic 
expenditure from accessing surgical care worldwide. 
These cases of ﬁ nancial catastrophe are not being created 
by the addition of these non-medical costs; they are 
already happening, but have not been accounted for in 
models that consider only the direct cost of services.
Our results show an interesting, if somewhat counter-
intuitive, ﬁ nding; ﬁ nancial catastrophe from surgical 
access is more common in individuals in lower-middle-
income countries than in those in low-income countries. 
The reason is that, on average, the cost of surgery, as a 
function of income, is 15% higher in lower-middle-income 
countries than in low-income countries, which suggests 
that, as the ﬁ nancial status of a country improves, the costs 
of seeking surgery could increase more rapidly than 
average household income. This ﬁ nding highlights the 
importance of incorporating ﬁ nancial risk protection into 
health systems at all stages of development, particularly as 
countries transition from a low-income to lower-middle-
income group. This concept is consistent with ﬁ ndings by 
the Commission on Investing in Health.40
When non-medical costs are taken into account, 
catastrophic expenditure appears to accrue more heavily 
on people in the richer wealth quintiles. This ﬁ nding is 
artifactual. Poor people have already hit the catastrophic 
expenditure threshold, whether or not non-medical costs 
are included. Because catastrophic expenditure does 
not measure the depth of impoverishment, addition 
of further costs to those already impoverished is not 
counted. The apparent increase in catastrophic 
expenditure among the better oﬀ  arises because 
increased use among the rich makes the model more 
sensitive to catastrophic expenditure resulting from non-
medical costs payable by these individuals.
This analysis has several strengths and limitations. 
First, the deﬁ nition of catastrophic expenditure itself is 
controversial;3,9,15 we have chosen one deﬁ nition in our 
base case and another in our sensitivity analysis, but we 
recognise that, in the absence of a universally accepted 
deﬁ nition, these remain open to debate.
More importantly, however, catastrophic expenditure 
captures only individuals who actually pay for services. It 
cannot address patients who need services but cannot 
aﬀ ord them, nor the impoverishment caused if services 
are not obtained by the primary income-earner in a 
household. This weakness is inherent in most current 
measures of the ﬁ nancial burden of health care. 
Borrowed from taxation studies, these metrics40—any 
expenditure, amount of expenditure, catastrophic 
expenditure, poverty head count, poverty gap or squared 
poverty gap, indebtedness, and borrowing and selling to 
pay for care—all inherently count only payment made. 
They do not account for a lack of access and do not 
include indirect costs such as lost wages and decreased 
economic productivity. As a result, the ﬁ nancial impact 
that results from a lack of access cannot be fully captured 
by these metrics.
Our choice of threshold for catastrophic expenditure 
could lead to an underestimation in countries of low and 
middle income. Individuals whose expenditure on food 
forms a substantial part of their total expenditure would 
face ﬁ nancial ruin with smaller out-of-pocket spending 
than is captured in this model. In addition, expenditures 
for individuals near the poverty line might not count as 
catastrophic, by deﬁ nition, but could still have devastating 
eﬀ ects on household welfare.
This model is based on limited data. The income 
distribution in individual countries is approximated by a 
statistical distribution; although it ﬁ ts population income 
distributions on average,41 it might do so more or less 
accurately in countries in which most of the workforce is 
based in the informal sector. Similarly, we base our 
surgical costs on the costs of caesarean section because 
this is the only procedure for which we had reliable 
global data. In the absence of other data, we chose to 
inﬂ ate and deﬂ ate this estimate probabilistically, as well 
as to examine it explicitly in sensitivity analyses, 
mitigating this weakness. Of note, although many 
countries have ﬁ nancing in place speciﬁ cally for 
caesarean sections, this ﬁ nancing does not always protect 
against catastrophic expenditure.42 The gradient of use 
across nations comes from a small sample of countries, 
which introduces uncertainty into our equity results. 
Data on disease burden are limited also. This limitation, 
however, does not aﬀ ect our results; because this paper 
looks at catastrophic expenditure from patients actually 
accessing the surgical system, as opposed to latent 
demand for surgical services, the studies on surgical 
disease burden that have been done will be important for 
any further scale-up of a surgical system.43
Data on insurance are also limited—although out-of-
pocket data used here will, by deﬁ nition, take the 
presence of insurance into account, the purpose of 
insurance is to smooth an out-of-pocket function. 
Evidence suggests that the expansion of insurance does 
increase health-care use, but with varying eﬀ ects on 
actual health outcomes.44 Although the institution of an 
insurance scheme in countries without one might allay 
some catastrophic expenditure, it does so with an 
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important caveat; because surgical conditions are 
commonly associated with large up-front costs, even a 
patient whose out-of-pocket spending is reimbursed by 
insurance will still face catastrophic expenditure before 
the reimbursement.
Finally, this paper is a static picture; the modelling 
techniques used cannot project the eﬀ ects of ﬁ nancial 
catastrophe over time. Not enough evidence is available 
to construct a global model addressing future ﬁ nancial 
impact.
The strengths of this study, however, lie in what it 
shows about the nature of global catastrophic health 
expenditure (panel). This model does what many other 
estimates of catastrophic expenditure have not done. 
First, it includes the direct non-medical costs that 
individuals face, giving a more realistic estimate of 
impoverishment. In the previous global estimate of 
medical impoverishment, Xu and colleagues2 noted that 
no data on transportation costs were available, so the 
analysis underestimated the ﬁ nancial consequences of 
obtaining care. This particular underestimation is 
avoided in our analysis. By taking into account the full 
costs of care, we hope to provide a more complete picture 
of the need for ﬁ nancial risk protection.
The previous global estimate of medical impoverishment2 
did not break the impoverishment down by disease 
condition. To our knowledge, no study has proposed a 
global estimate for catastrophic expenditure due, for 
example, to chronic disorders or critical care. This step is 
important—since the elimination of medical impoverish-
ment is the stated goal of many world bodies,14 detailed 
information on the distribution of ﬁ nancial catastrophe is 
necessary to inform sound policies aimed at preventing it.
The nature of a stochastic model such as ours allows for 
an explicit assessment of heterogeneity and uncertainty 
around parameters. Any global estimate is fraught with 
uncertainty—this model makes the uncertainty explicit. 
The sensitivity analyses also document the factors in the 
model on which the results are reliant. Redeﬁ nition of the 
threshold at which catastrophic expenditure is counted, 
for example, drastically changes the number of individuals 
with catastrophic expenditure per year.
This study approached the question of ﬁ nancial 
catastrophe by use of a diﬀ erent modelling technique 
from other estimates; nevertheless, it arrived at estimates 
that are in line with previous ones, lending credence 
both to this modelling technique and to the external 
validity of the estimates.
Surgery is a substantive part of any health system,4,20,45 
and surgical conditions can uniquely put patients at risk 
of ﬁ nancial catastrophe because they tend to be time-
critical, life-threatening, and fraught with large up-front 
costs. In January, 2014, the President of the World Bank, 
Jim Y Kim, detailed the Bank’s goals for catastrophic 
expenditure: “The proposed target is, by 2020, to reduce 
by half the number of people who are impoverished due 
to out-of-pocket health care expenses. By 2030, no one 
should fall into poverty because of out-of-pocket health 
care expenses.”14 The results of our analysis highlight 
that, with more than 30 million of the previously 
estimated 150 million cases of medical catastrophic 
expenditure resulting from surgery, no zero target for 
impoverishment can be met without providing ﬁ nancial 
risk protection for surgical conditions. Surgery must 
therefore be considered an integral part in universal 
health coverage.
Importantly, this analysis suggests that countries must 
take account of the potential catastrophic eﬀ ects of both 
medical and non-medical costs in the design of policies. 
Simply making surgery free at the point of care will not 
completely alleviate the risk of ﬁ nancial catastrophe to 
patients; coverage of non-medical costs (for example, 
vouchers for travel, or some form of negative user fees)20 
might be necessary for full attainment of the goal of 
eliminating medically driven ﬁ nancial catastrophe by 2030.
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Panel: Research in context
Systematic review
We searched PubMed and Google Scholar for publications in English, without restriction by 
date, with the terms “catastrophic expenditure”, “surgery”, and “surgical delivery”. We also 
identiﬁ ed pertinent references from the bibliographies of these publications. Catastrophic 
expenditure is one of many metrics to address the ﬁ nancial burden borne by individuals 
seeking health care. As for all similar metrics, it has moderate construct validity but has 
limitations. Although catastrophic expenditure resulting from surgical conditions has 
been addressed in small series within individual countries, there has been no systematic 
review of this subject, and no attempt to construct a global estimate. Few studies have 
incorporated the ﬁ nancial burden of the cost of getting to care with the cost of care itself.
Interpretation
To the best of our knowledge, this is the ﬁ rst systematic study to make a global estimate 
of ﬁ nancial catastrophe due to accessing surgical services and the ﬁ rst to assess medical 
impoverishment from speciﬁ c segments of the health sector. We found that catastrophic 
expenditure from surgery makes up about 22% of the overall incidence of ﬁ nancial 
catastrophe from medical care in general, and the burden more than doubles when the 
non-medical costs associated with care are added. Because impoverishment has such a 
large role in access to surgery—and as a barrier to that access—our hope is that these 
ﬁ ndings will bring surgery to the forefront of the discussion as countries develop policies 
to assure ﬁ nancial risk protection from catastrophic health expenses and move towards 
universal health coverage, as well as to spur more study into the interplay between health 
improvement and ﬁ nancial catastrophe.
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